Free radical metabolism of alcohols by rat liver microsomes.
By using e.s.r. spectroscopy coupled with the spin trapping technique we have detected the formation of free radical intermediates by rat liver microsomes incubated with either ethanol, 2-propanol or 2-butanol in the presence of a NADPH regenerating system and 4-pyridyl-l-oxide-t-butyl nitrone (4-POBN) as spin trap. The e.s.r. spectra have been identified as due to the hydroxyalkyl free radical adducts of 4-POBN. The free radical formation depends upon the activity of the microsomal monoxygenase system and is blocked by omitting NADP+ from the incubation mixture, by anaerobic incubation or by enzyme denaturation. The involvement of hydroxyl radicals (OH.) produced through a Fenton-type reaction from endogenously formed hydrogen peroxide is suggested by the opposite effects exerted on the e.s.r. signal intensity by azide and catalase. Consistently, iron chelation by desferrioxamine inhibits the free radical formation, while the supplementation of EDTA-iron increases it by several fold. Inhibitors of cytochrome P450-dependent monoxygenase system reduce to various extents the production of free radical intermediates suggesting that reactive oxygen species might be formed at the active site of cytochrome P450 where they react with alkyl alcohol molecules. The data presented support the hypothesis that free radical species are generated during the microsomal metabolism of alcohols and suggest the possibility that ethanol-derived radicals might play a role in the pathogenesis of the liver lesions consequent upon alcoholic abuse.